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0- (Spain). Uolegio Madmo de la CompaSa de Jesus. 
Obeervdones meteorol6gicas. 1908. Ofla. 1909. 34 p. 80. 

Patxot y Jubert. Rafel. . . . Observmions de Sant Feliu Gulsols resultats del 1896 (partial) 
al 1905. Barcelona. 1908. 306 D. fo. fMeteorologia Catalana.) - 

Philippine weather Bureau. 

40. 
Polis, P[eter . 

Annual report of the director, 1906. Part 1. Manila. 1908. 153 p. 

Funkente 11 egraphische Uebermittlung von Witterungsnachrichten auf 
dem atlantischen Ozean. Ergebnisse einer Studienreise im August 
1908. (S.-A. Marinc+Rundschau.) Berlin. [ 1908.1 

Pruseia. Kbnigl. preussisohes meteorologisohes Institut. 
Ergebnisse der Beobachtungen an den Stationen 11. und 111. Ord- 

nung.. .1903. Berlin. 1908. xvi, [193] -267 p. fo. 
Ergebnisse der magnetiechen Beobachtungen in Potsdam 1903 und 

1904. Berlin. 1908. xxxxiv, 130 p. Io. 
Ergebnisse der meteorologischen Beobachtungen in Potsdam 1905. 

Berlin. 1908. vi, 107 p. fo. 
Same. 1906. Berlln. 1908. viii, 106 p. fo. 
Ergebnisse der Niederechlags-Beobachtungen im Jahre 1906. Ber- 

lin. 1908. xxxiv, 16s p. fo. 
Ergebnisse sehnjahriger Gewitterbeobacht,ungen in Nord- und Mit- 

teldeutschland. Von Th. Arendt. Berlin. 1008. 57, 153 p. fo. 
(Abhandlungen Bd. 2. Nr. 2.) 

Die Expedition des KiSniglich preussischen meteorologischen Insti- 
tute nach Burgos in Spanien aur Beohachtung der totalen Sonnen- 
5nsternis am 30. August 1905. Von G. Liideling und A. Nippoldt. 
Berlin. 1908. 93 p. 10. (Abhandlungen Bd. ’I. Nr. 6.) 

Barometrische Teildepressionen und ihre wellenfBrmige Aufeinan- 
derfolge. Von W. Wundt. Berlin. 1904. 25 p. fo. (dbhand- 
lungen.. . Bd. 2. No. 5.) 

Riohaxdion, H. w. 
Relations of the U. S. Weather bureau to  the railroad man. ( In  

Duluth, Slinn. ofecial proceedings of the Northern railway ClUkJ. 
Jan., 1907. p. 9%3l.) 

1908. 88 p. fo. 

rich. [1908] 39 p. 8O. 

1907. 88 p. (1naug.-digs.-Gottingen.) 

Saxony. Kbnigl. saohsische Landes-Wetterwarte. 

Sohwere, S. 

Steinmetz, Helmuth. 

Timberg, h t a f .  

Yuriev, [Dorpat]. 

. . . Ergebnisse der meteorologischen Beobachtungen 1904. Dresden. 

Wetterinstrumente, Wetterkarten und die Wettervoraussage. Zu- 

De ventorum descriptionibus apud Grmms Romanosque. Gottingap. 

Popul&r meteorologi . . . Stockholm. 1908. viii, 206 p. 4O. 

Sammlung von Arbeiten, ausgefiihrt von Studenten ani Meteorolo- 
gischen Observatorium der UniversitRt zur Jurjew (Dorpat). 
Band 9, 1908. Yuriev. 1909. 183 p. 8”. 

AN ANNOTATED BIBLIOGRAPHY OF EVAPORATION. 
By MBS, GRACE J. LIVINGSTON. Dated Washington, D. C., January 8, 190s. 

[ Coniinwd from the Monthly Wedher Review, November, 19M.1 
1870-&nlintwd. 

Dufour, Uharles, and F. A. Forel. 
Recherche8 sur la condensation de la vapeur aqueuse de I’air au 

oontact de la glaeo et sur  1’6vaporation. Bul. SOC. valid. sci. 
nat., 1870, 10:621-84; Les mondes, 1871, 26:129-36, 183-9, 342-51. 
Abstracted in Arch. sci. phys. et net., 1871,40:239-73; Ann. chlm. 
et  phys., 1871,25:80-1; Naturforscher, 1878, 5:59-60. 

A study of the hygrometric action of glaclem on the atmosphere and vice versa. Con- 
clusion% (1) With air having a vapor pressure less than 4.6 millimeters condensation or 
eva ration will take lace at  the surface of the glacier according to the relativc pressures 
of t% water vapor ot the  air  and that of the ice. These actions tend to counterl,alance 
ewh other. (2) Condensation takes lace wheneverthe atmospheric vapor pressure is abuve 
4.6 millimeters. (8) The total res& of condensation aud evaporatiou must l e  very niuch 
i n  favor of the latter. ( 4 )  The lacier by these counteracting lIIflllenCI3R tends to restorr 
the pressure ofthe water vaporso the air to 4.6 milljineters e y e  t i n  the case of conden- 
sation at  temperatures lower than zero. (5) Since,ln the f a t d e s  studied the averagc 
hygrometric ca acity of the air  is above 4.6 millimetern pressure, the glaei& eremiaes a 
very powerful &yinginfluence on the atmos here. ( 6 )  Condensation tends to preveut the 
estenslon of the glaeier owing to the heat wfich it frees. 

Forel, F. A., aqd Charles Dufour. 
See Dufour, Charles,and F. A. Forel. 

Hajeoh, Uamillo. 
Ricemhe sperimentall sull’ evaporazione di un lago. Rend. r. ist. 

lomb., 1870, 3 (933785-90. 
Compared the evaporatlon from three similar instriiments exposing a free water surface 

1 decimeter rquare one floating on the mnrfare of the lake the second on land near the 
the lake and the h r d  on land but farther froin the lakh. The results obtained from 
Au st d l  to October 7 show: (1: The maximum mean hourly evaporation occurred from 
all Erea on the same days viz September 16 and 17. (2) The uantities evaporated from 
the three in  the daytime ’wed to each other as lOu:l40:149. w%en the sky was cloudy as 
100150:180; after 8un8et &100:156:?25; and for the entire d i y  as lOOlri0:180. 

Henry, D. Farrand. 
Tables of evaporation from observations of the survey of the northern 

and northwestern lakes. Tables showing comparative readings of 
evaporators in lake and river, open air, and water. Rpt. Chief 
Eng., 1870: 570-3. 

-\ table of results shows the difference between siniultaneoua readings of the evaporator 
at the ineleorological station and one placed in the water a t  Youngstown N. T.. from June  
11 til September 2.3 1869. Evaporation was reatest on land, the ratio’between the two 
d i n g  0.558. Thenhometric oliservations ofthe air, of the surface of the water in the 
evaporators, and in the lakeshowed no definite ratio lietween the water temperature and 
the rate of evaporation. 

Langsam Verdunstungdes Wassers in engen R6hren. Munch. Stern. 
Wochenbl., 1870, 1-):263. 

Lettera ai Signor de Saussure con la descriaione d’nn atmidometro 
e d‘altre macchine altinenti alla meteorologia. n. p. 1870. 4to. 

Ueber den Betrag der Verdnnstung einer Eiche wilhrend der ganzen 
Vegetationsperiode. Sitzher. k. bayer. Akad. Wise. math. phys. 
Kl.. 1870, 1 :27-45. Also Ber. Phys. h‘led. Soc.. 1870,2. Abstracted 
in Zeits. Oest. Ges. Met.. 1871, 6:lO-4. Also Naturforscher, 1871, 
4235-7. Also Gaea, 1871, 7:347-9. 

Lamont, Johann von. 

Moscati, Pietro. 

Pfaff, A. B. I. F. 

See H a m ,  1871, for the results of Pf:iR’s experinienta 
Risler, E. 

Evaporation du sol et des plantes. Arch. sci. phys. e t  nat.. 1870, 
37:214-38. Also Zeits. f. Naturw., 1874, 6:117-9. 

The inonthly evaporation during lRlj9 fmnu soil of ditlerent de ths is  calculated from the 
difference between the amount of r~ in f i l l  and the amount artificfallv drained off the latter 
amount heing at least partially corrwted by a periodic determinatlh of the moisture con- 
tent of the soil. 
Somervi l le ,  Mary. 

Physical Geography. London. 1870. 6th ed. p. 923. 
The fart that the sea water nf the Southern Hemisphere contains innre balt than that of 

the Northeru is sop wed to be due to the greater evaporation in the former caused by the 
snutheaat trade winis blowing: over a greatrr espanse of water than the nbrtheast. It Is 
rnmpnted that 1RR.340 cubic nillea of water are evaporated (annually ?) from the surface ot 
the globe, chiefly froin intlatro~~lrnl seiis. This would cause a lowerlng of the sea level by 
5 fcet annually. The equilibriiim in these seacl, thus disturbed, is restored Iiy means of 
mrreuts. 
Strachan, Robert. 

Lamont’s vaporimeter. Symons’s met. mag., 1870, 5:73-4. 
For a descriptiou of t.his instriiiuent see Lnniout. 1869. 

Symons, (3. J. 
On evaporation. Brit. rainf., 1870, (--):175-83, (app.). 

Experiments were carried on ;rt Stnthfield Turgigs with diffcrent evaporators, incliiding 
Hnward‘s, Miller’s (a tin vessel with overfuw. felt protectcd). Miller’s sand evaporator, a 
glared e;irthenware Jlrr set in the ground a glass cyllnder, Proctor’r, Sharples’, Fletcher’s 
r t c  of varinus sizes. etc. Observations ‘on the teniperatiire of the water in each showed 
I d  vends which absorb hent most readily allow milch more evaporation than othera A 
table gives the amount of evaporation for 1870 at  various localities in Great Rritain with 
a description of the methods employed. The large tank used a t  Strathtield Tur&ss is 
especially notable. 

Versuche iiber die Wasserverdunstung auf besiltem und unbesiitem 
Boden. Abh. k. Bnyer. Akad. Wis. math. phys. Kl., 1870, 10: 

From experiments similar to those of his previous paper (see 1868) i t  is concluded that 
evaporatiou is greater froiu limestone soil than from clay soil; greater froom unplaoted soil 
both clay aud limestone. than from planted; but greater from eat soil when planted t h a i  
when uuidanted Results obtained with the “atmidoiueter fsee Vogel aud Reischauer 
1856). showed dikrerences similar to those observed in  the abshute humidity of the air  ove; 

1871. the different soils. 

Vogel, K. A. 

331-55. 

Buchan, Alexander. 
Introductory Test-book of Meteorology. Edinburgh. 1871. 

See Bochan, 1868, for au account similar to that on p. $8-91 of this work. 
Casella, L. 

Catalogue of Bcientiflc Instruments. London. 1871. 8vo. p. 24, 
Two metal vessels are. described for measuring evaporation from a free wator surface, also 

a recording instrument, in which the changes i n  the levcl of a water surface are. eommuni- 
cated to a recording cyllnrler bv meaus of a float and pullev. Doctor Babin ton’s “ atmi- 
dometer” for measuring evapdratiou froni water, ice, or show, is meutionei on page 21, 
but not described. 
Dines, G. 

met. mag., 1871. Symons’e met. mag.. 1871, 6:190-9. 
Reply to  “On Evaporation of Water,” by Henry Hudson in Symons’s 

- .  - .  
The followin statemeuts mode in 3 previous article IS70 are reaffirmed: “ When the 

air  is saturatefai th  molstuk and the water is ofthe aahe tehperature as the air. neither 
eravoration nor condensation can take place.” ” Esuept as it a tk t s  the dew-point, It is a 
matter of little come uence whether the air  is saturated or not; other circumstancei being 
the same it is the di%erence between the temperature of the water and that of the dew- 
point wh:ch determines the amoiint both of evaporation and condensation.” The author’s 
experiments with the wet- and dry-bulb thermometera in  obtainin the dew-point lead 
him to think that they can never give more than an approximation k the moisture in the 
atmos here Hudson’s conclusion that water may evaporate a t  a temperature several de- 
grees fklow the dew-point when the air  is nearly saturated Is refuted. 

Sur le siccimbtre. Ann. chim. et phys., 1871, 23: 78-80. 
Dufour, Louis. 

The siccimeter is designed to measure the differenre between evaporation aud rainfall 
(see Dufonr, 1869.) . .  

Hann, Julius. 
Ueber den Einfluss der Baume auf die Feuchtigkeit der AtmosphBre 

und des Bodens. Zefte. Oest. Ges. Met., 1871, 6 :  10-19. 
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Tbe exneriments of ZTncer. 1861. Valllant. 1865. and Pfalf. ISM. i n  nt.tematinr to calro- 

leaves, each with a surfare of ‘’ 325 . 
120 WO kg. This means an evaiorntion frob the surfaG of the ground-wliicli the tree covl 
ereh of 6 39 meters while the rainfall for that  area Is only 0.65 meter. Acenrding to Haun 
how&ver.’this does not shcnw the amount that would evanorate under iiatural cuud i i i ad  
I n  theybods the temperaturo Is low, the huiui$ty is high, ani1 the air  luovement vcry 
slug Ish. At night evaporatiuii ceases and dew 18 foriueil and in the daytime only a very 
m a f i  portion of the leaves at the top are subjected to the conditions under which the 
brancfies were placed In Pfaffs experiments. 
Hann, Julius. 

Verdunstung au! den Azoren und auf Madeira. Zeits. Oest. Ges. 

Table of monthly ercentage of clouds, evaporation in  niillimetrrs, wlnd velocity, etc., 
Met., 1871, 6 : 411. 

from December lla5!?1 to January. 1857. _. 
HofRnann,H. - 

Untersuchungen uber die Bilanz der Verdunstung und des Nieder- 
schlaaes. Zeits. Oest. Ges. Met., 1871, 6 : 177-81. Versuchsstat. 
Org.,-l872, 1 5 :  95-104. Abstract in Naturforscher, 1871, 4: 324-5. 
English abstract by Robert Warington, in Jour. Chem. Soc., 1872, 
10 : 1038-9. 

Revlews the work of Unger SchUlJler, Lawq Hartig. Snussure, PfaE’ etc. Unger’s ob- 
servations that a water surfardevaporates about three times as much as h lant of the same 
surface and that a forest in leaf evaporates much more than a water surrwe of the same 
ares. as’the ground covered by the forest are runtradicted by Hartig who showed that 
evaporation from a water surface or from hare soil is greater than froiu aforest. Schiibler’s 
results are quuted, showlrlg dsil evaporation to be, from a water surface, 1 line; from turf, 
2 to 3 l inw from bare soil 0.60 Tines. and froiu forest 0.25 lines. 

The autdor’s own expehmenta, a t  ihe Botanical Ciahen in Seissen, Germany, with e v s p  
oration from a water surface in a glass vessel, sl~owed a total aiuount lost hy evaporation 
from Ma to Geptsmber for 3 years (IS%-8) to be 5536 inches, with a rainfall of 45.68 
inches. h e  author believes. however, that soil would not lose moisture at the saiue rate 
as the water surfare in the experiment, the upper layers of the soil protecting the lower. 
He considers it important therefore, in a dry climate to keep the sol1 covered with moss 
or dead leaves tu prevent ita drying ont. 
Hudson, Henry. 

On evaporation of water. Symons’s met. mag., 1871, 6: 166-8. 
Challenges the conclusions drawn by Dines, 1870, concerning tlie point at which wnter 

will cease to evil orate and condensation will begin and a parently concludes that water 
will evaporate w L  at  a temperature several degrees below t f e  dew-point. 

The statementa in this paper are vague and were later refuted by Dines, 1871. 

On evaporation, rainfall, and elastic force of vapor. 
Mann, R. J. 

Proc. Brit. met. 

From experiments with evaporation of water at diffcrent temperatures, tlic following 

formula is derived: The depth of evaporation in inches per hour = 1.6 .\I T+{1-( .“,if. 
where T E  the absolute temperature (OF.) of thP suffase of tlie water (that iv, 4fil”+ the 
ordinary scale); e= the vapor pressure in inches in air; c1 = the vapor pressure at  the tein- 
perature of the evaporating water and IJ=thr  dcnsity in pouuds avoirdupois 1Jer 
cubic foot of the vapor a t  the teinperhture of the water. Alterio * the Iormnla iil .is to w e  
Glaisher’s hygrometric tables only, a coiuplicnted ex ression is brduced, together with it 
simpler one which is sufficiently approximate. Tlievatter is as follows: 6=0.04 x (the 
vapor pressure a t  the temperature of the water)-(the vapor pressure at  the temperaturr 
of the air), i. e., E-0.04 (al -e). It is concluded that evsporation depends aliuost wholly 
on the three factors, the area of the water surface, the temperature of the water at its sur- 
face, and the vapor pressure i n  the ai r  above the water. The retarding inthence of the 
he1 ht of the rim of the vessel above the evaporatiug surfacr is also shown. Experiiiwnts 
wit% evaporation from sea water resulted i n  a rate of evaporation 5 per cent smaller than 
that from fresh water. The evaporation from the eastern side of the North Atlantic is 
calculated at  58.56 inches annoally. 

BOC., 1871, 6:28b97.  Also London. 1871. 8vo. 

Rider, E. 
Evaporation du sol et des plantes. Arch. sci. phys. et nat., 1871, 

42:230-63. Zeits. f. Naturw., 1872, 6:117-lb. 

1872. 

Continuation of the author’s paper of 1870. 

Abbot, Francis. 
Results of flve years’ meteorological observations for Hobart Town, 

with which are incorporated the results o! twenty-flve years’ obser- 
vations previously published by the Royal SoEiety 6f Tasmania, 
and completing a period o! thirty years. Tasmania. 1872. 8 p. 

A ploviometer and an evaporator were eniployed fur these observations. The latter is ii 
dish 5 inches in diaiueter having un overtlow pipe a little below tlie rim. A table sliows 
the total execas of evaporhion over ralufall at  Hobart Town fiir the five y w r s  1866-70 was 
95.58 inches. The average anniial evaporation is 42.18 inches and the rainf:ill 23.06 incbrr. 
Buys-Ballot, C. H. D. 

Ueber die Verdunstung von einer Wasseroberfliiche. Zeits. Oest. 

Refers to the work of Schulze, Vogel Vlvenot Field and Symons. Emphasizes the need 
of having a large evaponitlng aimlad also th; need’of protecting the wall5 of the vessel 
either by sinking i t  In the ianud or &wing it i n  a larger reservoir d water. A table of 
reaulta obtained bv A. Erfich Sterk with two instruments, oue sinall and unprotected the 
other a large cylldder placed in a larger reservoir shows a diKerence of P5n.5 mi1lini;ters 
i n  a year. The diffeience is greater In the daytiin;? than at night, 209 milliiiieters for the 
former and only 41.7 millimeters for the latter. The author obtained unly 70 niillilueters 
dlfference in similar experiments, but his smaller instranlent was somewhat sbaded. 
BU~S-BallOt, U. H. D. 

Gee. Met., 1872, 7:223-5. 

Suggestions on a uniform system of meteorological observations. 
Utrecht. 1872. 56p. 

Advises uniformity of apparatus for measuring evaporation. 
Buys-Ballot, 0. H. D. 

Indications de deux Bvaporimhtres, l‘un expos6 selon la maniare 
habituelle, l’autre nageant dans l’eau libre, ou dans un trbs-grand 
r6servoir. Bul. int. de  l’obs. de Paris, 4 Juin, 1872. 

Fritsch, Karl. 
Bernerkungen uber die Beohachtungen mit dem Verdunstnngemesser. 

Eiqihasines the important inluencl: which the exposnre of the atmometer ma exert 
on the rate of evaporation. Summarizes the results of oleervations a t  Prague from l833-37, 
at  Vienna from MY-50, by Vivenot in JS66-7, and Rchenrl in 1863-6. 
K a r s t e n ,  Gustav. 

Luftfeuchtigkeit, Niederschliige, Verdunstung, in den Hemog- 
thumen. Beitriige zur Landeskunde der Hermgthumer Schleswlg 
und Holstein. Reihe 11, Heft 11. Berlin. 1873. 4to. 

Lemoine, G. 
On the relation of forests to hydrology. Paper read to the British 

Assooiatioc, Brlghton meeting, 1872. Abstract in Symons’s met. 
mag., 1872, 6:161. 

Zeits. Oest. Ges. Met., 1879, 7:121-7. 

- 
Dewribes experiiuenm by Chapiiian on evaporation In South Africa Two jars were 

sunk In the ground, on0 protected by a bush and the other i n  cleared ground. The rah 
froni the latter jar vas more than doulde that from the former. The eva oration during 
the lint, windy, dry seaaon of the district, is  believed to exceed by 8s4,bO gallona, the 
aiuount that would have been evaporated 11 the bush aud grass had not been burned 05. 
Moureaux, Th. 

Note sur  I’atniismom8tre de M. Piche. Bul. int. do l’obs. de Parls, 
2, 3, Juin, 1872. 

Pfaff, Fr. 
Versuche fiber Verdunstung. Zeits. Deut. Geolog. Gee., 1873, 24: 
401-9. 

The eviilmration at  Erlangeii froiu pure water and froin a 2.5 per cent salt solution for a 
rear resulted in totals of 750 and 659 milliiueters, respectively or as 100 to 87. Ohaervac 
iivns of rvaiJoration from pure mater for the two years IJmviou;. and of the rainfall. which 
l u  all three jears surpassed the niuonnt evapomteil froiu salt water led to the conclusion 
that salt could uot be obtained bere liy iiatural evaporation from a bay separated fromthe 
ocean. 
Piche, Albert. 

Note sur  l’atmismomhtre, instrument destiiiire 8, mesurer l’Bvapora+ 
tion. Bul. RSSOC. sci. de France, 1872, 10 :1667;  also Sci. pour tous, 
1872, 17:226; Ann. sci. ind., 1872, 16:58-60; andZeite. Oest. Ges. 
Met., 1873, 8:270-1. 

This instrument consists of a vertical graduatcd glass tube, 1 centimeter i n  diameter 
23 tu 30 eeptiiueters Ion closed above and provided with a ring b which it Can be IUS 
pended. r h e  tule  is Eted with water, a circular piece of moist tlotting paper with an 
area of 8 square centimeters ia  clamped over the open eud the whole inverted and the 
water alluwed to evaporate f h m  the surface of the paper. t h e  differences in the height 
of the water i n  the tube give the rinonnts evaporated. A iniuute olmnlng in the center of 
the paper allows air to rise and take the place of the evaporated water. 

Ueller einen einfaohen Veidunstungsmesser. Zeits. Oest. Gee. Met., 

ncseribes a nietal vessel iu which to expose a surface of water for evaporation. A fixt 

Prettner, Johann. 

1872, 7:319. 

needle point marks the standard level. 
Ragona, D. 

Sullu evaporazione dell’ aqua salea. I n  Lettere meteorologiche al 
conte G. Vimercati. Rev. scl. ind., 1872. Also Florence. 1873. 
8vo. 

Symons, J. (3. 
On evaporation. Brit. rainf., 1872, (-) :11-15. 

Kefen to a self-recording atinonieter deviwd by S Nons and Field. A table shows the 
rate of evaporation in dittierent localities, measured t y  various methods. Evaporation WM 
generally 10 to 15 per cent less in 1571 than in 1870. A table of monthly evaporation In the 
neighburhood of Manchester is appended. 

Sulla evaporazione dei liquidi, iavorita della elettricith. Att. r. acmd. 

Proveneali,ln theIlev sci. ind. de 1871. p. 119,stated that ‘‘ Theactionofstatic electricity 
011 the evaporatiun ofli ‘oids is a fact that has generally p h  unnoticed nelther do I know 
that any one has ever 8osely examined it.” Volpicelli shows that  this statement Is un- 
rroundeal since many eminent investigators have attempted to solve this roblem He 
hscrilnes ihe researches of Cavallo, Hernibstadt (See Hermstlidt, 1801), Van $rum bchll- 
Idvr Mlnwke.Nollet, aiid Beecaria With the exception of Van Narum and Munch, who 
olvtiined negative resiilts all the experiinents together with his own which he describes 
h:wt. shown that electrifichion of water increases thP evaporation from it. 

Volpioelli, Paolo. 

Lincei, 1879, !25:63-6. 

1873. 
Buys-Ballot, C. H. D. 

d sequel to  the suggestions on a uniform system of meteorological 
observations. Utrecht. 1873. 

&e BoytiEil1ot, 1872, 1st title. 
Deoharme, C. 

Effets irigorifiques produits par la capillarit6 jointe B l’6vaporation; 
kvaporation du sulfure de carbone sur  du papier spongieux. (Es- 
trait). Compt. rend., 1873, 77 : 998, 1157. 

A poroiis iapcr dipping into carbon hisulphiale and supported in  the sir ia described a6 
:L very sini j e  hvgroscope. The drier the air, the less the cooling, the less h p i d  the e v a p  
ration, and the less the deposit of crystah. 
Delesse, A. and A. de Lapparent. 

InHuence des for& sur  la quantit6 de pluie e t  sur  1‘6vaporation. 
Rev. geol., 1873, 11. Also Bul. assoc. sci. de France, 1873, 
l a  : 190-1. 

Dufour, ,Louis. 
Observations siccimhtriques R Lausanne. Bul. SOC. vaud. sci. net., 

1873, 11 : 151-62, 329-32; 1873, 12 : 162-9. 
Continuation of Dufour, 1870. 
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Zlbermayer, E. 
Die physiktalischen Einwirkung des Waldes auf Luft und Boden, und 

seine kllmatologische und hygienlsche Bedeutung. Aschaffen- 
burg. 1873. Abstracts in Zeits. Oest. Ges. Yet., 1873, 8:953-5; 
and in Fortsch. f. Met., 1873: 140-5. 

Evaporation from a free water surface in a forest is foiind to be about Gl per cent less 
than in the open, both suiumer and winter. The loss from the surface of a saturated soil, 
6 inched deep is t h m  or four times less in tlie forest than i n  the o Eva ration from 
twosoils, ondcovered with straw, the other bare, is compared an%und t G t  the litter 
contributes M much t? tlie.holdingof soil moisture as the forest itself. The amount evapu- 
rated in the open durm SIX suiumer mouths was 409 mm.. while fmin barr forest. soil i t  
WM 158 mm. and from forest soil covered with litter ouly 62 nini. These observations il- 
lurtrate the influence on river supply exerted by the present* of forests. 
Lapparent, A. de, and A. Delesse. 
&a Delesse, 1873. 

Leelie, Alexander. 
On rainfall and evaporatfon in i ts  relation to water supply. Trans. 

roy. Scot. BOC. arts, 1873, 8 : 843-61. 
A com arlson ofthe annual ralufall with the run-off in the district of Reiroch Burn 

ihowa a &as of 12.72 in., as due tu evaporation. 
Mer j&Davy,  H. 

Evaporation du sol et des plantes. Bul. mens. obs. phys. cent., 
1873, 2 : 111-21, 155-68, 189-94. 

I t  ii stated that the rate of evaporation de nds on the rate of moveiuent of the air  as 
. measured by the anemometer, and ou the diErence between the elastic force of the vapor 

ofthe evaporatin water and that of the vapor contained lo the air, as meamred by the 
psychrometer. lfvaporatiou from plants aud soils is determined by daily weigliings of 
ptled,plants and pots of soil without plants. A table co1up:ires the evaporation frlJm a 

iche instrument with that from dishesof bare soil, the latter exhibitiug from one to two 
times as ereat a ratesr the former. Boil teinperatures are deduced from the evaporatiuu 
rate. Daily evaporation frolu growiuggrairr (Juue. 1S78). is  cumpared with that from bare 
sol1 and from water with very varying results. Further experiluents are elaborated along 
the same lines. 
Mari&Dav, H. 

Radiations solaires et haporation des plantes. Bul. mens. obs. phys. 
cent., 1873, !2:173-9. 

I n  a study of the effect of color, as shown b olmervatious of D(.h(.rain on evaporatiou 
h m  leaved of maize io siinllght t r a u s m i t d  thru colored solutions the higliest rate 
ofevaporation wan produced under orange light, with red, blue, and grebu following in the 
order named. 

Miller, 8. H. 
EvaDoration. Brit. rainf., 1873, (-):204-8 (app). 

The author nttempts to discnver “some Inw of relation between Ihe fiiuouut of rater 
but does uot 011- 

New eva;orometers Ibr use 
evaporated and the temperature of crsporallou ur that of the dew-puiut 
tain “such results as would give constants for evaporation.” 
with soll are described. 

Mot t ,  A. J.. 
Periodicity of rainfall. Letter t o  the Editor. Nature, 1873, 7:161. 

General discussion of therelatioils IBetwepn rainfal1,eva oratiun, aud wind. Solar \potu 
by causing temperature inequalities am1 the formation oI‘lwome,ric diffewnces, are sat<[ 
to give rise to special areas of evaporation. 
Stefan, J. 

Vemuche iiber die Verdampfung. Sltzber. k. Akad. Wiss. (Vienna), 
math. naturw. Kl., 1873, 68 (pt. 8):385-128. Abstracts in Zeits. 
Oest. Qes. Met., 1883, 17553-8; and Phil. mag.. 1873,46:483-4. 

Fromex rlmenta with evaporation of ether fm~u narrowtiibes the fulluwing laws are de- 
due& (I)%e velocity ofevaporation of aliqiiid from a tiibcis inverJelyproportioua1 tu tlie 
distance ofthe surfaceof the liquid froin theopeneud of the tiilm?. ‘This huldscloselp when 
the distance sli htly exceeds 10 millimeters. (2) The citeof evaporatiou is independent of 
the diameter ofthe t u k  (for diameters between 0.3 and 8.0 mllllmetrrsl. (3) The rate of 
eva ration inereares with the temprrature so far as this is acconilianied by an increase 
in  tEvapor  preasure of the liquid. Wheny = vapor presxuw of saturatnl air  at the tela- 
perature of the observation, and P = t h c  atmaspheric preswre under sliich tlw lliluiil 
evaporates, than the rate of evaporation Is proportional to log If  itre vapor pressure 

of the liquid equals that of the atmosphere thisexpression becomes Infinity. and the liquid 
boils. 

Also describes experiments in which the O W I  end of au otherwise closed tube is dipt iu 
ether. Bubbles nre emitted from tlie t u l e  and when the tulle cvntnlna air  the times iu  
which successiveequal numlners of  bubble^ form are at firstproportional tin the odd nuin- 
hers. If the immersed tube contains hydrogen instead of air, the same uumlar of bobbles 
form in  one-fourth the t h e ,  whence lie concliides that evaporation proceeds in hydraigen 
four timee as rapidly as in air. 

P -p. 

Stevenson, Peter. 
Desaription of the atmometro-hygrometer. Trans. roy. Scot. SOC. 

arts, 1873, 8:160-3. 
Two thermometers were inverted the bulb of one being.indosed iu (me of Leslie’s (151.1) 

porousbulbs thelatterbeing kept ;et ~ivacottou wick. l t ie wick was feet1 firJm aglass tuhe 
reaervoir with a graduated scale. From the indications of this iiistrunimt and l ~ y  the iise 
of Qlaisher’s hy metric tables, the dew-point aud relalive huniidity cuiild be dctcrnriued 
and successive o%&vations of the level of the water iu tlie gruduated tube gave the rate o? 
evaporatiou. 

Symone, (3. J. 

Symons, Q. J. 

(Bibllography of evaporatfon.) Symons‘s met. nmg., 1873, 8:196. 

On evaporation. Brit. rainf., 1873 (-):203-4 (append.). 

The editor gtvea a short bibliography of the literature of evaporation. 

A table Is pmnted  of mouthlv evaporation at varions points in Great Britain as mras- 
ured by different iustrunients. h e  results vary between annual totals of 7.Y6 iiches and 
10.28 inches. 
A small metal dish, allowing evaporation from a free siirfdce of water, is described. in 

whichfhe level ofthe water is  measured by a brass wale divided to hiiudrt.dtlis of ai1 inch. 
The temperatures of the water In Ibis vessel, of the air, aud of a riinuing stream were m u -  
pared on three different dates; the water iu the evaporator waa always s t  a higher kiupera- 
turn than that of the air  or of the runnlng stream. 

1874. 
B a t e m a n ,  J. F. 

Evaporation of snow. Proc. inst. civ. engin.. 1874, 39:34. 
A discussion of Biirnie 1874 on the Nacpiir Wat.eraorks. Rapid evaporation of snow 

duriug ttre prrvatcnce of do eabi \viiiii wasiIJrervPd e\.en at twqwutu rw below ttir frrezing 
point. 
Binnie, Alexander R. 

The Nagpur Waterworks; with observations on the rainfall, the flow 
from the ground. and evaporation at Nagpur, and the fluctuation 
of rainfall in India, and in other places, with discussion; edited by 
John Forrest. Proc. inst. civ. engin., 1874, 3931-32. Also quoted 
by Elanford, 1877. 

Tlic nmuunt of water uwrl l y  the cit 7 was mlciilated and subtr;ic’ral froiri the total tors 
froru thr city rtoeige reservoir. The cjiffirmne hetweeu the twu w:is tsken :IS the aiuouut 
tort bv cvagoration. Bv thls nietlrod tlie mtnl drpth evaporated from ortuber 10. 1872 to 
June i, 187 was 4 fret..’giving a daily average c d  oue-lftli Invh. Of the totnl loss froni \he 
reservoir d i h g  tbc dry Beanon M per ceut w:u evapuratrd. 
Dufour, Louis. 

Observations sicciiu6triques B Lausanne. Bul. soc. vaud. sci. nat., 

The average annual evaporation as showu by the author’s slcciuietrr (dewribed L v  Ilu- 
four, 1YG9), for the seven years, Id5-7S, is i3S niilliirretcrs; that for 1874 is 7025 willinhers.  

Nature, 1874, Q : 350. 

1874, 13: 371-5. 

Hough, Q. W. 
Self-reglsterlng evaporometer and rain-gage. 

Noticed in Zeits. Oest. Ges. Met., 1874, 9 : 93. 
An evaporating vessel. 2 feet square aud 1 fuot rlecp, was sop orted on levers held in 

eyil ihriuiu by n siiiall s riug, SO that any diauge in weight. sue  either to rainfall a m  
evaporation was iudicatex nu a scale. A coutinuons record was obtained upon a revolv- 
iug drum by means of an rlretru-nisgnet and clock-work. 

Tables for facilitating the determination of the dew-point from ob- 
servations of the  dry- and wet-bulb thermometers. London. 
1874. 8vo. 

Modiflcation des Messverfahrens und autographlsche Einrichtung be1 
Verdunstungs dpparaten. Zeits. Oest. Ges. Met., 1874, Q: 5C6. 

Ilewribes wei liiug and registering apparatns of tlie type of Wlld’s spring balance (see 

Soott, Robert H. 
Report of the  Proceedings of the  Meteorological Congress at Vi- 
enna. 1874. (p. 53-5, translation of the report of the Commit- 
tee on Evaporatlon by Ebermayer.) 

M a r r i o t t ,  William. 

Osnaghi, F. 

Ii’iId, 18741, ancfalso possessing the atlvautabv o~recor i~ ing  illiring ttie winter. 

The conunittee adopted Leslie’s term “atluornrtrr” for nu evapnratlnn gage as poascssing 
‘ I  the merits of mnlority and : i C O r r e c t  cIassical deri\wtion.” All atnioiiiett.rs m w r e  divldeil 
iuto two groups, those weighing the losses by a delicate balance. and those measuring the 
changes iu volume. Theoreticallv tlie f m n r r  gives tl ic inost ncviirate results but rcqiiires 
nmch attention sod very dclivate’balances; therefure, fur general meteurolo~iml observ- 
tions those of the second class are rrcumiueuded. 

Thh requirenients 111 a good atniomelrr of clre second class are: (a) The eva ioratin$dish 
should not be too sninll, aud for comparative results the surfaces shoiild be identical iu all 
instriinieuts. (b) The water level niiist be kept constant. (e )  Jicading should be awu- 
rata t l  milliiueters in depth. Slllall iUStrUllieIItR forscientific purposes rhould be slreltered 
witti the tberniometer sod hygroiueter; but for practical purposes larger iustrunients 
should he used and shoii1,l be QxpoSrd tu ttlr sun and WiUd and coiupaird with the rain- 
gage. Various instrimcuts of both types are rei:oiuniended. 
W i l d ,  H. 

Ueber eiiien einfachen Veiulunstun~sniesser fur Rominer und Winter. 
Bul. acad. imp. sci., 1874, 1Q:col. 410-6. .Also Repert. f. Met., 
1874, 10373-8. Also Acad. sci. mBt., Q:51-G1. Abstract in Chem. 
Centbl., 1874,(-): 465-6. 

Attenliou is cnlled to tlic fact that t.lie rateof cvaporatinu can not. Ire deterniincd by iueas- 
urlug the loss of voliinre when the teiu eratiin‘ is brlow 00 C. 
as enil~odieil iu the inst.riiiuent rlescrited (see 811:1w, lSi7), is  the only oue then p&sil& 
IVild gives a table iif the w a u  daily evalioratlon. temperature rdative huiuidlty and wind 
velocity a t  the Central Physical IJlaPrvatory at  St. Petersb1;rg during 157’2-3. ’The mean 
daily rvapol-.rtiou varied frulrr 0.12 IlI i~~ilU~terS 111 l+1Jrilary tu 2.83 urillinieters iu June, the 
avwage fur the year baing 0.9s niillimelers. o ra  yearly total of about 850 milliiueters. Con- 
temporaucous esperiiuentr with an od iua ry  atiuoniet.er. esposiug a surfaci of 1 s‘,. m., 
gave 1.4 times higher evaporatiori Iliiriiig the suiniuer than did the Wild iustrumeut. 

1875. 

The weighing niethod e. I 

Brown, John Croumbie. 
Hydrology of South Africa; o r  details of the former hydrographic 

oonditlon of the Cape of Good Hope, and of the causes of its pres- 
ent  aridit.y, with suggestions of appropriate remedies for thls 
aridity. London. 1875. 

The phenomenon of evaporntiou is disriissed ou p. 158. nu p. 191 et scq. are described 
experiments whicli were maale by Mathien, one of the directors of the Forestry School at 
Nnncy Frnum? and pi~hlislied bv the French govrruiueirt iir the Atlas iiiGt6orolo ique de 
I9ahse:vatoire :mpi.rial for 1867.’ The rate of evrporatiuu froni a vessel of water $aced in 
tllr gmuud and surrounded bv trees was fuund to be about one-fifth of that  from a slmilnr 
vessel io the open. Exlwrimknts in the neighborhood of Capetown, S. Africa. showed the 
n*tartling influence upou evaporat.ion prvducrd by the protectiou froin wiud affurded by 
nearby vegetation. 
Decharme, C. 

Note sur  1’6vaporomhtre au sulphure de carbon. Bul. assoc. sci. de 
France, 1875, 17 : 55-8. Also Bul. int. de l’obs. de Paris, 93 Oct., 
1875. 

The idea suggested in a paper by Decharme. 1873. is here developed. As the Pirhe instru- 
ment., with mmter, could not be used in time of frost. carhon bisulpliide was placeil in the 
tube iustend of water. The formation. ilnring the evaporation of this substance, of athick 
llorder of frlJSt on the pa er was regarileil as a factor whose relation with other meteoro- 
logical phenomena niight firuiah iiseful indications. The curve of the rate of evapora- 
tiou of carbou bisulphide wns shown to be the inverse of that of water. Under average 
circumstances, causes favoriug evaporatiou from water and retarding that from earlJon bl- 
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sulphide are dryness heat and increase of vapor tension, bot iucreased relocitv of thr 
wind neb in a simila; madoer upon both. Thus eiirious anonlalirs :we produced in the 
correlative curves. 
Mohn, H. 

Grundsiige der Meteorologie. Berlin. 1875. Ilevlewed in Portschr. 
f .  Met., 1875. 

A general definition 0fev:iporatiou on p. 7i-S. 

Wollny, Ewald. 
Der Verdunstungsmesser von Joliann Greiner. Zeits. Oest. Ges. 

Met., 1875, io:a55-6. 
An evaporating dish m-ith vertical ~ldes  and 113 iuilliiuetera iu ilianieter has a tulw 

with astopcock l e a d g  from the center 'of i ts  1uisc. tJne Inindred whir: chtinirtrrn of 
water are poured into the evaporating dish and left tu evaporiita for a certain time. TIIC 
stopcock is then upened and the remaining water rlruinetl intu a graduitted tiilie tu I I I C ~ ~ S -  
ure the amount lost by evapor:ition. 

3876. 
Greaves, Charles. . 

Pivo. inst. civ. engin., 18i6, 45: 
19-47, 56-63. Also London, 1876. 8vo. Also abstract in Van Nos- 
trand's engin. mag., 1877, 16:48-52. Summarized by Fanning, 1889. 

GOrefulexperlmentswei.eiitade to iletermiue tltc w:drnum and uiiniiuutti t.otal and 1neri- 
odic quantities of(Ijrainfalling, (2) rainpercolstiugtiirusoiIanil re-vva ,oAte~ltivJnl it, (3)  
rain percolating thru saudaod re-evaporated froni is (4) waterevapr:iteh from a water >ur- 
face, and (5) their correlation. The gages nsrd were :.onrtroctetl on thr priucipleof Ik~lton'* 
y e  [aee I)alton,lSO?, r 2 ) ] .  Themoat. uotalde results olitained froin t.liese records were: ( I  I 
"he gleat magnitudrof pereolation thrii sand at. all tinlev (2) the uwal  sniall aniount #if 
percolation thru ordinary soil: (:<I the large e\qiuration frmu, and the eotire nlwnee abf 
percolation thruordinarysoil in wartiisitmiiierwrather: ( 4 )  t.liatin wiuterevapnratiun from 
soil exceeds that from a water surface, while iu siininirr the evapuration t h n i  a wntrr 
stirface is the greater ( 6 )  the shnllow depth of the layer of soil be lus  wbicli water may htl 
mnsiilered safe from \OM IIV evaporation: (6) the greiit variations in the aiiurial perwila- 
tion. The maximunl yearlj  evapwation fnim :i water su r tke  war 3; iltclies an81 thr iniu- 
h u m ,  17 inches. 

Jadin Evans ani1 Doctor Gilbrrt with accouiits of thrir 
workalong the saiue lines. 1teso;s of various obscrvers are siiwniarized untalsly those of 
Ehermayer in  Bavaria in 1873, and those obtained at Kotliawrted, near darpendeu. Hcrts, 
1870-5. 

A comprehensive treatise on the water supply of cities and towns. 

On evaporatlon and percolation. 

An appendix with 26 tables uf rcsulh from 1560-73 is given on p. Jtid?. 
The discussion was continued b 

Humber, William. 

London. 1876. Imp. 4to. 

Ueber ein n e w s  Atmometer. Repert. f. Met., 1876, 12 : 520-38. 

Contains a chapter on rainfnll and evnporalion. 
Morgens te rn ,  Ludwig. 

(See below, Syiuons, 1876. for description.) . .  

M u r r a y ,  Digbg. 
Ocean currents. Nature, lNC, 15 : 76-7. Reviewed by Ranisay, - .  
1881. 

Discusses the cause of ocean currents, hut docs not rlecialc whetlt~w tllr greatvr antount 
ofevauoration occurs in the northrrn or the southeril hemirthere. 
Steliing, Ed. 

Beobachtungen iiber Verdunsttiug in Tiflis ron A. Noeschel hear- 
beltet von E. Stelling. St. Petersburg. 1876. 4to. Also Repert. f.  
Met.. 1876, 5 : No. 9,s p. Abstract in Zeit. Oest. Ges. Net., 1877, 
12 : 3154.  

Eva )oration in the Bun and shade was observed froin April to Nnra~inl8er tngether with 
ralufdl, tem eratnre, humidity. cloudiness, ani1 wiud velocity. Daily obdrvil iuns #lor- 
In June anJJu ly  In72 sllowedthe rate f r m  the atniolueter expnhed in t l~e  H I I U  averageal 
2.ftliues that froi; the :haded oue. Observations from May tu bqitemlJcr 1875. zave t l w  
corresponding ratin as 2.6. The apparatus was built by A. Noesrhel. aual <'amsistcal of two 
communicating vessels, one 25.4 centiiuetrrs in rlianieter and IO eeutiiuetrrr deep: the 
other, 5 centimetera in dianietei-anal 18 crntimeters derp. A float in the serond indi- 
cated changes in  level against a scale graduatrd to tenths of :i millinietcr, ou the glass tube 
In which it wan free to move. 
Symons, G. J. 

Account of the Loan Exhibition at South Kensington. Symons's 
met. mag., 1876, 11 : 1SC-9. - 

Describes fnrni', of evaporonieters dcriyned by Lanlont, Osnngl~i (sve l W ) ,  Skerlr,lllry, 
Ebermaver and Moreeustern. Bkerteliley's aliiJiiratliS cunaisis of two vv-selr, OW ret. 
within the bther the inner Iiolding the evapurating water while the oiit.er clue is curered 
and acts an a resdrvoir. over the whole is a glass vesre~ wllirli reveives thc water vapor. 
Eberiua er's is a siiuple apparatus for deteriuining the aniount of evai,or;ition froiu dillicr- 
eot liinJs of soil. 

Bforgeostern's evaporometer presents a saturated surface of silicrnus s:llld tile loss 
by evaporation Twm this surfare being re1~lnct.d by wuter frnlu a I#urrtla! ftBrniiiig 
L Nariotte'a bottle. A tiihe enteriiig froin below supplies a i r  as the water is witl~drawn~ 
The rmporatiog vessel is envel~~ped by some Iicat-iusuliitlng tuatrrial. 

18i7. 
Baumgartner, Georg. 

Ueber den Einfluss der Temperatur auP die Verdsmplungs~aschwin- 
digkeit von Fliissigkeiten. Sitzber. k. Akad. Wiss. I Vienna), iuatll. 
naturw. Kl., 1877, 75 (pt. 2) : G79-88. 

A mathematleal discussion of ditrusiuo coetticieots after Stefun, 1YiB. 

Blanford, H. F. 
Meteorology of India. Indian Meteorologist's Vade-Mecuni, pt. 11. 

Re oaiilt'sformula for latent heatofeva orationis ,lnoted as follows: I) = 10!11.i + o.:cna (d) iinlts of heat, where 4 is the tot&iinutity of heat required to raiw water ftum 
WF. and to evaporste It ut PF. A geueral discussion of evaporation and its rffects is M- 
lowed 1S4S. and by T. G. Tuylor at  the 
Madrau Observatory betwecn 1830-43. Taylor observecfilte rvaporxtion from a free water 
surface in a cylindrical copper vessel. the cva iwation being inweawl by the actlam d t l ~ c  
sun on the metal sides of the vessel hiit on tiea#ther hxnd thesurface was smuewhat prtu- 
tected from the wind bv the wall; of h e  vessrl. The dean daily eva mation for the 
thirteen years waa 0.b inch. Ludlow, 1846, found 0.25 inch per day, ginnie,  1874, iu 

Calcutta. 1877. p. 16, 55, 100. 

tables of observations in @dia I,y Laidla 

the vert- dry diniate of NTagpnr fsJuiid 0.198 inch frotu a large reservoir, aud Jacbon, 
1885. f o h d  0.125 iueli per day fir;iit :I tank. 

Froin these rcsults Blanford :issumcs 0.10 incli :IS the daily evuiwratiou frow the seaa 
aruiind India aud ealiiuntes the total evnporntiou per square mile as 232.39 cihic fwt, or 
n weight nf 14,475.000 pouuds, tvquiring, at WF., tile rlrorption uf 7,975,755,000 units of 
Ilrnt. 
Cantoni, Giovanni. 

Su l'evaporazione dell'acqua e delle terre, e sugll evaporlmetri. Met. 

Kesiilts of experiments made froin M a y  31 to June 8 upon the rate of evaporation froiu 
water saturat.ed cuarsr s:ind and saturated liner sand, eonfirw the results obtained by 
JlareA, I W ~  xlon tlre saiui lines. similar results were ol>tsioetl with anotlier series uf 
es1irriiueut;froni '5uuc 1, to Jiily 9. The temperature was found to he much higher in the 
lamper layers c 4  sand tli;iu io the upper layera while i t  was but little higher near the bottom 
of the water th:cn above. The teitiprrat.urr of tlie Ynnd was nnifonuly lower than that of 
the watcr. Esperitueuts s h o w 1  a higlirr mtv of evayoratlon f m u  soils with vegetation 
th:tu f imi  tliosc withnut. llie rcsults uf a coinp:irison of the  rate^ of evaporation fmni 
diffcrt.ntiustrornuruts etiiphasir~,tlieu~ccssity uf perfect ituiformity io form, ex osure, aud 
niana~vment of atniilinrters in comliar:itivestudira. Othrrobservatiuns diowe8lower tern- 
pwatiirrs and leas r:ipid evayoratiou iu forestvd than in unfowsted reyions. 

ital. sup., 1877 (pt. 1):.5G-G1. 

Frisiani, P. 
Sulla dipendenza dell' evaporazione dell' area e della figura della 

superflcie lici uida evaporante. Rend. r. iet. lomh., 1877, 10:537-50. 
kklmiiiieots with ev:ipvratiou of w d r r  ( 1 )  fmni rrawle of similar forin and different 

3rra [2) frwu ve.iJels of rqiid arva and diniwiit  pcriiueter (3) from vessels in which the 
su r fhe  of the liquid way at diffirrnl levt4s, lorl i~atr  that n t h r  facton, lwsidep the areaof 
the surfscc coitiiiliaate lhe pkcuorueoun. .mil that. thercfure. tlie relative liidications fnr- 
nished Iiy ditreGnt instrwueuts nre uot cuntyarab:e. 
Johnen, Adolf .  

VI, 325-27. d1JStract in Forsch. Geb. dgr. Pliys., 1878, 1:257-8. 
Forstlicli-meteorologisclie Beltriige. Centbl. Agr. Chem., 1877, Heft 

A study of the relntirm of rainfall to cva oratbun at different statious wlth f o m t  covers 
of ditlcreut :igei disclosed tlie fact that tbc thereuce (rainfall~vaporation) lncreasesas the 
fureat 1,euomes older. 

Hygromktrie e t  BvaporomBtrie, Communication presentee la 
soci8tB des sciences industriales de Lyon dans la fieance du 27 
Suin, 1877. Lyon. 18i7. 8vo. 22p. 

Mar ie -Davy,  H. 
Evaporoinhtre et autres appareils enregistreurs de l'0bservatoire de 

Yoatsouris. Jour. de phys., Paris, 1877, 6:201-3. 
The remrrliug "evaporwneter" here d*scriled eonsisls of a weighingappsratltsconnected 

with a rrcordiuy tlruiu. Anuther form couJists of a dish filled with water in which floats 
a ho!low ball of zinc. which by means of a ruck on i ts  stem operates the p i h m  o f  a pointer 
i i i n n w  over a jindeated dial. Snow atid ice interfere with the operation of this instrn- 
irrcnt, kt do not invaliilate llie self-reglsterinji balnuce first described. 

LBger, A. 

Milani, Gustavo. 

VI1 I,. lXl8 aud 1311. 

Miller, 5. H. 

Corso elenientaire Asica e nieteurologia. Milan. 1877. 
Statrlurnt IJf  1:irvs of evaporution and ii rlisciission of the luetliods of nieaauring Its rate 

Quart.. jour. roy. met. soc.. 187i, 

Ilescribes an elahorate arraugenieut in which the era]iornting vessel exporing a free 
water surf:ice, i* surrounded bv a closed couipartluent divided horizun~ally illto two 8- 
tiam. The upper aectiou cout&ns water, and is plauileal to maiittain the evaporating snr- 
thee a t  a cuii5taiit level. the lower rewives any overflow clue to rainf.al1. The amount 
e\ sliornted is detemiiued by weighing the whole PpIJaratilS. Evaporation from this atmw 
meter clovely agrees with that frmu a tauk 6 feet sqitnrr. 

Ou a self-registering atmometer. 
3:9-17. 

Ragona, D. 
Evaporimetro registratore. Ann. SOC. met. ital., 1877, 1 :331-4. 

Remarkab!e results of evaporation and rainpall. Sci. Amer., 1877, 
36:257. 

A disariisrion of the general rc1:ttion betreell evaporatlon and rainfall. The evaporation 
fruili the aqueous surfwe of the \ w t h  iiiust he 1iiui.h grelicr than that from the land. T h e m  
fiwe practically oirlv the evnpmdion I'mm the aaliieotts surface or three-foarths of the whole 
wrfave , I f  tlie esrtli provides tlw rainfall tbr tlic wliule, and the rraporation from a given 
surfwe of laoil inlist rllrpass the ~ I l iO t l~ t  of rxinfuli farr that area Seas wlrlch have no 
olltlvt, as tlie tireal Salt Lake. I'tah, and the Caspialt, milst lscome more and ntom salt an 
the iuliuwiiig wxter cootinrm tu es:iporate. 

S h a w ,  William Napier. 
Report on evaporirneters. Coiiiparison of observations of the rate 

o f  evaporation of watm as given by dlfferent instruments. Quar- 
terly Weather Report of the  Meteorological Office for 1877. 
London. 1885. p 135)-(42). 

Observutiuns werr lo:tde with ~ ? v a ~ ~ ~ r ~ ~ n ~ e t e r s  drsijined by Wild Lamont, De la Rue and 
Piche. The Wild instrummt. exposos :i free water silrfiice in a'shallow cylindrical'di8h 
1 i . A  t~iillinieters in diameter suirliurtt'd on tlte short ann of a lever Ilnlaoce. The longer 
ariii acting a1 a cmtnterpoise ends ir ;  a pointer which uiuves uver a graduated quadrantal 
arc, 'iudic;itiug the loss of wdght due to cvayoratlon. Luiunnt's instrument (see Lamont 
lstis), wit11 a tiianirter of aIJout. 3 inches, possesses two uncertainties iu its manipiilationI 
( 1  I Tlic last portion uf water dclins l m t  sluwly fmiu the pair when the piston is raised. su 
that oue miry ubtain rwdiiigs differirtg Iiy several scale divisious acwrdiug to the time that 
tlw p:in is allowed to llrain. (?) The annular space between the pistou and cpliuder s u p  
ports by vapillaritv :I variable amount uI' water. wbich introduces an ermr iu the readings. 
A dust tilm am the-sorface also interferes with the action of evaporatiou. 

III the [la I:I Rue filrni the wntcr tvaporatrs fioni a surfwe uf moistened parchment paper 
*tretclieil uver a shallow drum 01' 5 inrhrs diameter supplied with water from a reservoir 
niviu ahout G inches liead and l t t d  with a constant levrl device. A gradllated glass 
Fyliiifer sliuws th? aninlint lost h.v evaporation. It is intermittrnt In its action as the 
wxtrr in tlir grTluafed vessel is replaced unlv IJV the ascending of large bubbles of kir and 
nt limes the slipl~telit jar C I I U S V ~  a rapid ri& i f  lmlJh.s, so thaf with judicious shaking 
a t i v  rvadinr wilhin wide limits iuay be olhained. The reading is sensibly affected b; 
vhniips in tciu ieratorc and pressore. 

With the Picbe inst.riiment (see Piehe I%;?) there are threedifficulties: (1) A certulu dif- 
frrrnee ufpressurr between tlir air insiddaudoiitside thc tube is required to force the bubbles 
through the paper, and this muy uot l~e. constant. (2) The condenurtion of water on the 
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i I 
Wild. I Dclaltue. j Liimont. 

I -_ - ..... -- I !  ......... -- 

Area (square centimeters) ............ 245.8 126.6 I 49.2 
ToLd evaporation (iuilllmeters) ...... .I 26.52 P. 35 43.57 
Evaporation per square centimeter.. .. .I 0.108 I 0.258 ~ 0 . 8 1  

I 

Piche. 
-- 

11.1 
54. I 
4.9:s 

weilenmamn, A. 
Die Verdunstung des Wassers. Schweiz. met. Beob., 1877, 12: 868, 

368. Reprinted Ziirich. 1877. 
Derives the following formula for calc$atin the daily evaporation, h ,  froill the teiii- 

pemture, psychrometer ilifferenca, and wind vefocity: 
h=pl (p -DL-+y.B !!EL 

a+A r+A)' 
where pI , and A are constants to be determined from observation u is the wind velocity 
at the su;&ce of the water in kiloiuaters per hour, p Is the ehauge !u the vspur tension of 
saturated air for 1OC. m is  the saturation deficit in graius per cubic meter and B is the 
f-r necessary to reduce the evaporation froin observed tiiue to a desiied t h e .  The re- 
~ u l b  calculated by this formula closely agiw wlth those actually observed. 
Weilenmann, A. 

Berechnung der Griisse der Verdunstung aus den meteorologischen 
Factoren. Zeits. Oest. Ges. Met., 1877, 12:368. 

Quantities calculated by the formula Of the precediug paper closely agree with quantities 
observed at  Vienna, Septemlsr, 187?. Co Jauuary, ]Hi, w t h  a weighing apparatus, and at  
Mootsouris froru July, 1873, to April, 1875, wlth a Piehe instrument. 
Ze i thammer ,  L. M. 

TTehnrdie Wasserverdunstung des Bodens. Oest. landw. Wochenbl.. 

1878. 
Bartoli, A. 

Sulla evaporazione: nota. Florence. 1878. 8vo. 10 p. Also Riv. sci. 
ind. 

~ebb&W. J. van. 
Die allgemeinen Niederschlagsverh#ltnisse mit besonderen Beriick- 

slchtisruna Deutschlands. Forsoh. Geb. Agr. Phys., 1878, 1 :341-76. - -  - - .  
Io  wnnectinu with a discussion of liumldltp the author illustrates and describes the 

Piche evaporouieter. 
Bousisingault, Joseph. 

fitudes sur lea fonctions physiques des feuilles: transpiration, ab- 
sorption de la vapeur aqueuse, de  l'eau, des matihres salines. 
Ann. chim. et phys., 1878, 13:289-393. 

Experiments wlth transpiration fmui leaves showed great differener?~ Iwtween sun  and 
shade. Calculates that an acre of beets lases 8,000 to 9,OOO kilograms of water in  twenty-four 
hours. 
Uantoni ,  Giovamni. 

SugH evaporlmetri. Mem. met. ital., 1878 (pt. 4): 67-71. Also 
Rome. 1879. 

hviews  experiments by Tacehini, Ragoua, Stefan, Bartoli, and Frisiani. They show 
i n  veueral, the great iuluenceof thedwign aud esposure of the ntmonleter. Cautoui's en: 
perimeuts, compared the Piche, the VivenutHagonm and the modified Piche (see Can- 
toni 1179). He coneliides that the different s citic heats of the liquids and tlie dilferent 
eondiict.ivities of the containing vessels were tE chief caiises for the observed ditferences 
in evaporation. 
Johnson, 5. W. 

Studies on the relations of soils to water. Ann. rpt. Conn. agr. esp. 
sta. for 1877. New Haven. 1878. p. 76-81. 

Leslie, Alexander. 

Leslie, John and Alexamder Leslie. 
See following entry. 

Notes on evaporatlon at Glencorse. Jour. Scot. met. SOC., 1878, 

Observed evaporation of water i n  un iron vessel 6 feet i n  dianieter. Tables of iuonthly 
evaporation near thr filters a t  Glencorse p i n b u r g h ]  reservoir durlug 1857-76 show the 
yearly total varying between 14.70 inches in 1868 and 9.19 inches in 1866. 

5 : 108-9. 

Lomne, J. R. 
Entwurf eines Programmes far forstlich-meteorologische Beobach- 

tungen in Oesterreich. Mitt. Iorst. Versuchsw. Oest., 1878,2:73- 
91. Abstract in Forsch. Geb. Agr. Phys., 1878, 1 : 248-57. 

Rapport au Mlnistre sur le8 travaux de  l'observatoire de Montsourls 
pendant l'ann6e 1876-7. Ann. de l'obs. de Mont,wurie, 1878, (-) : 

Cousidern observations of evaporation a neceasary part of observational mcteondogy. 
Md&Davy ,  H. 

187, 393-7, 413-15, 456-7. 

A general discusslou of the eraporatioo of water. Describes the Piche atmometer, aud 
the Uelahaye. which consists uf a protected tank with a los t  and self-recording instru- 
iueuts. Diaarains uf evaporation and rainfall are reprnd1id. 

Influence de  1'6lectricit6 sur 1'8vaporation. Compt. rend., 1878, 
Abstract in Proc. 

The electrir phenomenau.coiopanyiugevr~~~~ration. observed by Volta and Poulllet, from 
which they concluded that evaporatiuu is the source of ariu~~apheric elrctricitg, have been 
explained on the ground that the rleetric plwnniueila were due to the nature of the 
wslls of tlie vessel. and uot tu the evaporation itaelt LIawart's expwiiuruts bhow, how- 
ever, that elertrivity aeielerates rwpurution. 

Mascart, E. 

86 : 575-6. 
inst. civ. engin., 1878, 53 : 390. 

Also Les Mondes, 1878,45 : 161-3. 

Miller, 5. H. 
Prize essay on Evaporation. Utrecht. 187s. 4to. 97p. Alw 

Accurding to Symona, Miller gives average results of thrre ycars' experiiuents at Wls- 
brrh with evaporation from water, uud rroi~r soil a i th  :red without vegetation, in  the fol- 
lowing tuble: 

Brit. raid., 1890, (-): 17-39. 

-_ - ___--__ 

Evaporatiug surface. amounts. ~ e ~ a t i v e  t i  
I - - 

~--- - 

.......................................................... 
Garden moulil.. .................................................. 15. I2 
Ciitrden mould (in sliadr). .I 6.27 I Clay.. .I 

...................................... 
Imig grass.. 48. I 6  I 
8hnB t grass.. 23.50 

Whit? clover 31.15 
Red clurer. ................................................... 

Watrr. ........................................................... 11.02 100 

Stud. ............................................................. 89 
80 
89 
37 
2s 
138 
314 
183 

Peat ............................................................. 

- 
Modena, Reale Osservatorio 

Ragona, D. 

Ragona, D. 

Usservazioni stillit evaporazione. 

Evaporazione all' aria libera e a1 sole. Ann. 8oc. met. ital., 1878, 

Importance des observations relatives B 1'6vaporation. Compt. rend., 

In thr pnera l  expressiou for the amount of evaporation, whivh takes into aceount rela- 
tive humidity, temperature, and velocity of the wind, the author found at Modena wRi- 
cieuts sliiiilnr to those olitained hg Tacchini a t  Palermo. The rate of evaporation in  the 
sun was fonnd to Iw nearly three tiriies that in the shade. From the mean daily evapora- 
tion in sheltered shade the total annual evaporation In the open air  and sun is compoted 
a t  2.611 meters. I n  diseussinl: the paper Tacehini e:clls attention to the fact that measuIp- 
ments ofrvaporatlon for meteorological purposes are qiilre dilferent from those made fur 
yrlcoltiiralpiirposes the hsults with small tube atiuoiuaters used bv meteorologists having 
no a iplieation to agriculture, where nothiug less than a surface 1 iuetrr square should be 
wed. 

Geography. Opening address to  Geographical Section of the British 
Association by the President. Nature, 1878, 18:449. Abstract by 
Ramsay, 1884. 

Ann. soc. met. ital., 1878, 1. 

1~115-18. 

1878. 7:191-3. 

Thomson, C. Wyville. 

This paper includes a discussiou of the iufliience of evaporation on ocean currents. The 
cunstant inward current throuah the Straits uf Bilwaltar is said to be necessary to kee up 
thc su ply of water in the Mcditerranean, where evaporation is greatly in  excess o r t h e  
yrecipkation. 
Todd, Charles. 

Meteorological observations, made at the Adelaide Observatory, dur- 
ing 1876 and 1877. Adelaide. 1878. 946 p. Reviewed in Symons's 
met. mag., 1879, 14:7'2-3. 

The atluoiueter used in the* experiments waa similar to the large tank a t  Strathfield 
Turgiss. The average auniial evaporation for the six years, 1870-5, was 67.309 inches, and 
the average annual rainfall was hut 24.479 inches. 

VopeE, K. A. 
Ueber Wasserverdunstung von vorschiedenen Vegetations-decken. 

Sitzber. k. baser. Akad. Wiss., math. phys. Kl., 1878, 8:539-15. 
The nuiuljer of graius of water in a euliic meter of atiuosphere over different soils with 

different plaut coverr was determined hg means of a hygrometer. The results of earlier 
(1868) experiments ire eoiroborated in the following points: (1) The evaporation from 
no11 with vegetation is considerably greater than from soli without. (2) The kind of plant 
has a decided influence on the amount of water evaporated 

Wheeler. W. H. .. ~. . ~~ 

Arterial drainage and the  storage of water. Jour. my. agr. BOC., 
1878, 14:l-WJ. 

Includes a discnssion of the relations lretween evaporation and rainfall as heiring on the 
storage 01' water. 

[ To be continued.] 


